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FPGA development platform (model: AXP100) based on Ziguang 
Tongchuang Logos-2 series has been officially released. In order to give you a 
quick understanding of this development platform, we have written this user 
manual. 

This Logos2 FPGA development platform adopts the idea of core board 
plus expansion board, which is convenient for users to develop and utilize the 
core board for the second time . In the design of the backplane, we have 
designed a wealth of peripheral interfaces, such as one PClex2 interface, two 
optical fiber module interfaces, one HDMI output interface, one HDMI input 
interface, one Gigabit Ethernet interface, UART interface, SD card interface and 
so on. It meets the requirements of various PCle high-speed data transmission, 
video image processing and industrial control. It is an "all-powerful" FPGA 
development platform. It provides the possibility for pre-verification and post- 
application of high-speed video transmission, network, optical fiber and PCle 
communication and data processing. | believe that such a product is very 
suitable for students, engineers and other groups engaged in FPGA 


development. 
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1. Introduction to the development board 


Here, a simple function introduction to this AXP100 FPGA development platform. 

The entire structure of the development board is designed by inheriting our 
usual core board + expansion board model. High-speed inter-board connectors 
are used to connect the core board and the expansion board. 

The core board is mainly composed of FPGA + 2 DDR3 + QSPI FLASH , which 
undertakes the functions of high-speed data processing and storage of FPGA, 
plus high-speed data reading and writing between FPGA and two pieces of DDR3 
, and the data bit width is 32 bits. The bandwidth is up to 25Gb/s (800M*32bit); 
the capacity of the other two pieces of DDR3 is up to 8Gbit, which meets the 
demand for high buffer during data processing. The FPGA we choose is the 
PG2L100H chip of the Logos2 family. The FPGA we choose is FBG 676 package. 
The clock frequency of communication between PG2L100H and DDR3 reaches 
400Mhz , and the data rate is 800Mhz, which fully meets the needs of high-speed 
multi-channel data processing. In addition, PG2L100H has 8 HSSTLP high-speed 
transceivers, each with a speed of up to 6.6Gb/s, which is very suitable for optical 
fiber communication and PCle data communication. 

The backplane expands a wealth of peripheral interfaces for the core board, 
including a PClex2 interface, two optical fiber module interfaces, one HDMI 
output interface, one HDMI input interface, one Gigabit Ethernet interface, one 
UART interface, one SD card interface, 2 40-pin expansion ports and some 
buttons, LED and EEPROM circuits. 
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The following figure is a schematic diagram of the entire development system: 


i 
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| EEPROM 
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SD Card 
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PCIE 2 LANE interface 


Main parts of the system 


Ф 100052 FPGA core board 

It consists of PG2L100H+8Gb DDR3+128Mb QSPI FLASH, and there аге 3 high-precision 
Sitime LVDS differential crystal oscillators, one is 200MHz, the other two are 125МН2, and 
there is also a 50MHz active crystal oscillator, which is used for FPGA systems and high- 
speed serial The row transceiver HSSTLP module provides a stable clock input. 


Ф One PCle x2 interface 
PCI support Express 2.0 standard, providing PCle x2 high-speed data transmission 
interface, single-channel communication rate can be up to 5GBaud. 


@ Two-way SFP high-speed optical fiber interface 

The 2-way high-speed transceiver of the HSSTLP transceiver of Logos2 FPGA is 
connected to the sending and receiving of 2 optical modules to realize 2-way high-speed 
optical fiber communication interface. The receiving and sending speed of each optical fiber 
data communication is up to 6.6Gb/s. 
€ One 10/100M/1000M Ethernet RJ-45 interface 

The Gigabit Ethernet interface chip adopts KSZ9031RNX Ethernet PHY chip to provide 
users with network communication services. KSZ9031RNX chip supports 10/100/1000 Mbps 
network transfer rate; full duplex and adaptive. 
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e One HDMI output 

We chose Silicon Image 's SIL9134 HDMI encoding chip, supports up to 
1080P@60Hz output, and supports 3D output. 
€ One HDMI input 

We chose Silicon Image 's SIL9011/SIL9013 HDMI decoding chip, supports up 
to 1080P@60Hz input, and supports data output in different formats. 
ө One USB UART interface 

One UART to USB interface is used to communicate with the computer, which 
is convenient for users to debug. The serial chip is Silicon Labs CP2102GM , the 
USB interface connector is miniUSB . 
@ Micro SD card holder 

Supports SD mode and SPI mode. 
ө EEPROM 

Onboard an IIC interface EEPROM 24LC04; 
@ 40 -pin expansion port 

Two 40-pin 2.54mm spaced expansion ports are reserved, which can be 
connected to various modules (binocular camera, TFT LCD screen, high-speed 
AD module, etc.). The expansion port includes 1 channel of 5V power supply, 2 
channels of 3.3V power supply, 3 channels of ground, and 34 channels of IO 


ports. 

ө ЛАС port 
10 -pin 2.54mm standard JTAG port, used for FPGA program download and 
debugging; 

ө Buttons 
4 user buttons, 1 reset button; 

ө LED lights 


5 user LEDs (1 on the core board, 4 on the expansion board) ; 
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2. FPGA Core board 


(1 ) Introduction 


P100 core board is a high-performance core board based on the Logos2 series 
PG2L100H-6IFBG676. It can be used in high-speed data communication, video image 
processing, high-speed data acquisition, etc. 

This core board uses two DDR3 chips , MT41J256M16HA-125 from MICRON , 
each with a capacity of 4Gbit; the two DDR chips are combined into a 32bit data bus 
width, and the read and write data bandwidth between FPGA and DDR3 is as high as 
25Gb; such a configuration can meet the data processing needs of high bandwidth. 

This core board has a bunch of IO ports. The default level standard is 3.3V for 
common IO ports, of which 100 IO voltage standards are adjustable, 6 1.5V level 
standard common IO ports, and 8 pairs of HSSTLP high-speed RX /TX differential 
signal. For users who need a lot of IO, this core board will be a good choice. However, 
the wiring between the FPGA chip and the interface is processed by equal length and 
differential processing, and at the same time, the ADC module inside the FPGA is led 
out, and the size of the core board is only 60*60 (mm), which is very suitable for 
secondary development. 
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Front view of P100 core board 


8/52 https://innek.ru/ www.alinx.com 


py ИР p p 
UH AXP100 User Manual 


HIHIHHIBHBHIHHHUTHITHITI 


Back view of P100 core board 
(2) FPGA 


As mentioned earlier, the FPGA model we use is PG2L100H-61FBG676, which 
belongs to the Logos2 family, with a speed grade of 6 and an industrial temperature 
grade. This model is packaged in FBG676 with 676 pins. The chip naming rules of 
Logos2 FPGA are as follows: 


Example: PG 2L 100H-6 | FBG 676 


PG - PANGO | І Number of pins 
Package 


Product series: 


21 - Logos2 series 
temperature range: 


Logical capacity: C = Commercial(Tj) = ОС to +85C 
25- 25K І = Industrial(Tj) = -40C to +100C 
50- 50K Speed class: 
100- 100K 


5,6,7,the rate increases sequentially 
200- 200K 


Figure 2-2-1 is the physical diagram of the FPGA chip used in the development board. 
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IN] PANGO 


PG2L100H 


Figure 2-2-1 Physical FPGA chip 
The main parameters of the FPGA chip PG2L100H are as follows: 


Flip Flops (FF) 133200 
Lookup table LUT6 (LUT6=1.5LUT4) 66600 
Number of DRM (36Kbits) 155 
APM unit (multiplier ) 240 
PCle Gen2 1 
Analog to Digital Conversion / ADC 1 12bit, 1Mbps AD 
HSSTLP 8 channels , 6.6Gb/s max 
Speed class -6 
Temperature class Industrial grade 
FPGA power supply system 


Logos2 FPGA power supplies are Vcc, Уссовм, Veca, Vecio, Vussravcc and 
Мнѕѕтдуссри. Vcc is the power supply pin of the FPGA core, which needs to be 
connected to 1.0%; Мссовм is the power supply pin of the FPGA DRM; connected to 
1.0V; Vcca is the auxiliary power supply pin of the FPGA, connected to 1.8V; Vcao is 
the voltage of each bank of the FPGA, including 13-16, R4, R5. On the P100 core 
board, R4 and R5 need to be connected to DDR3 because the voltage of the bank 
is connected to 1.5V, and the voltage of other banks is 3.3V by default. Among 
them, the Vcco of L3 and L6 can change the level of BANK by modifying and 
replacing the resistance value of the power supply resistor. Vussravcc is the power 
supply voltage of the HSSTLP transceiver inside the FPGA, connected to 1.0V, 
Мнѕѕтдуссри. is the termination voltage of the HSSTLP transceiver, connected to 1.2V. 


(3 ) Active crystal oscillator 
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The P100 core board is equipped with 3 active differential crystal oscillators 
from Sitime Company, one is 200MHz, the model is SiT9121-200.00MHz , used for 
the system main clock of FPGA and used to generate DDR3 control clock; the other 
two аге 125MHz, the model is SiT9121-125MHz, used for the reference clock input 
of HSSTLP transceiver. 
1). 200Mhz differential clock 
X1 in Figure 3.1 is the system clock source 200M active differential crystal oscillator 
circuit that we mentioned above for the development board. The crystal oscillator 
output is connected to the R5 global clock pin GMCLK (R3 and P3) of the FPGA. This 
200Mhz differential clock сап be used to drive the user logic circuit in the FPGA. 


Users can configure the PLL inside the FPGA to generate different clock 
frequencies. 


D3V3 


pelo 


— 
ЕВА 
FB/1200hm/0.040pm/2A/0603 
R8 == c4 C5 
$ 4TK "рливиом рлиғиоу | 47чҒ/63У 
xi 4 4 
1 6 = 
СЕ VDI 
p: 
LZ 
2 — [s 89. 10K 1% 
2 | PLL 5 6 
- = св — L DIFF өсік 200M N[ RÍO AK T% [reno 
ОЕ 
Ls C7 L DIFF GCLK 200M P, R14 , 10K 1% 
[CT БЕР GCL 200M V^ D1V5 
sil 4 0-fuF/T0V TRI MOK 1% [емо 


ci 
SiT9102-200.00MHz 


Figure 2-3-1 200M active differential crystal oscillator 
| hi 
Ц 


Figure 2-3-2 200M active differential crystal oscillator photo 
Clock pin assignment: 


L DIFF GCLK 200M Р 
L DIFF GCLK 200М М 


2). 125Mhz differential clock 
X2 and X3 in Figure 2-3-3 are the 125M active differential crystal oscillator 
circuit, and this clock is the reference input clock provided to the HSSTLP module 


inside the FPGA. The crystal oscillator output is connected to the clock pins of 
BANK Q3 and Q6 of FPGA HSSTLP. 
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Figure 2-3-3 125Mhz Active Differential Crystal Oscillator 
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Figure 2-3-4 125M active crystal oscillator photo 
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Clock pin assignment: 


Q3_REFCKP 


Q3 REFCKN 
Q6 REFCKP 
Q6 REFCKN AB11 


3). 50Mhz active crystal oscillator 

Y1 in Figure 2-3-5 is the 50M active crystal oscillator circuit. This clock is 
connected to the global clock pin inside the FPGA , which can be the reference 
input clock provided by the FPGA, using Sitime's SiT8008-50. 


D3V3 


Figure 2-3-6 50M active crystal oscillator physical map 
Clock pin assignment: 


QFPGA GCLK 50M K21 


(4) DDR3 


The P100 core board is equipped with two Micron (Micron) 4Gbit (512MB) DDR3 
chips (total 8Gbit), the model is MT41J256M16HA-125 (compatible with 
MT41K256M16HA-125). The bus width of DDR is 32 bits in total. DDR3 SDRAM 


operates at a maximum clock speed of 400MHz (800Mbps 
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data rate). The DDR3 memory system is directly connected to the memory 
interface of BANK R4 and ВАМКВ5 of the FPGA. The specific configuration of DDR3 
SDRAM is shown in Table 2-4-1 below. 


Table 2-4-1 DDR3 SDRAM configuration 
Chip type | Capacity | | Manufacturer | 
| 42,43 | MT41J256M16HA- 125 | 256M x 16bit 


The hardware design of DDR3 requires strict consideration of signal integrity. 
We have fully considered matching resistance/terminal resistance, trace 
impedance control, and trace length control in circuit design and PCB design to 
ensure high-speed and stable operation of DDR3. 


DDR3 The hardware connection diagram of DRAM is shown in Figure 2-4-1 : 
U1 


US 


DDR3 
(MT41J256M16H 
A) 


U6 


DDR3 
(MT41J256M16H 
A) 


Figure 2-4-1 DDR3 Schematic diagram of DRAM schematic 


Figure 2-4-2 DDR3 DRAM physical map 
DDR3 DRAM pin assignment: 
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Signal name FPGA pin 
Шай VE. RR 


DDR3 DQSO P 
DDR3 DQSO N 
DDR3 DM3 
DDR3 DM2 


DDR3 DMI 
DDR3 DMO 


DDR3 031 
DDR3 030 


Е 
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DDR3 012 
DDR3 D11 
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(5 ) QSPI Flash 


The core board uses two 128Mbit QSPI FLASH chips, the model is 
GD25Q127CYIG, which uses the 3.3V CMOS voltage standard. Due to its non- 
volatile characteristics, in use, QSPI FLASH can be used as the boot image of the 
FPGA system. These images mainly include FPGA bit files, soft core application 
code and other user data files. 


SPI The specific model and related parameters of FLASH are shown in the 


following table 


Tag number Chip type Capacity Manufacturer 
U5, U6 GD25Q127CYIG 128M Bit Zhaoyi 
Table 2-5-1 QSPI Flash model and parameters 
Тһе QSPI FLASH is connected to pins of LA and L5 BANKS of the FPGA chip, апа 
the clock pin is connected to the CFG_CLK of the configuration bank. Figure 2-5- 
1 is a schematic diagram of the hardware connection of QSPI Flash. 


VCCIOCFG VCCIOCFG VCCIOLS VCCIOL4 


ы ІМТ РАС № 
+ » CFG DONE 
> RSTN 


RSTN CFG_CLK - -—»C 


FCS N 4 >s 


DO « — 000 $р| 
73 01 - + 001 Flash 


MODE?) 
& [2] 2 —— — ——————— —— paz 
aK МОЕ] = a 
VCCIOCFG ^ » MODE[O] < * 
Logos 2 FPGA 


VCCIOCFG — С 


FCS2_N - > 5 


емо D4 4 => ооо SPI 
pai Flash 


ра2 
+ TDO 07 = + роз 


Figure 2-5-1 QSPI Flash connection diagram 
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Configure chip pinout: 


Signal FPGA pin 


> 


Figure 2-5-2 QSPI FLASH photo 


(6) LEDs 

There are 3 red LED lights on the P100 core board, one of which is the power 
indicator (PWR), one is the configuration LED (DONE), and the other is the user 
LED (LED1). When the core board is powered, the power indicator will be on; when 
the FPGA is configured, the configuration LED will be on. The user LED light is 
connected to the IO of BANK R5, and сап be controlled on and off through the 
program. When the IO voltage connected to the user LED light is high, the user 
LED light is on, and when the connected IO voltage is low, the user LED light will 
be on. is extinguished. The schematic diagram of LED light hardware connection 
is shown in Figure 2-6-1: 
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+3.3V +3.3V *3.3V 


CFG 
CFG DONE DONE PWR 
È LED X LED1 
R5 | 
H1 


Figure 2-6-1 Schematic diagram of LED connection 


Figure 2-6-2 is the physical picture of the LED lights on the core board 
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Figure 2-6-2 Physical map of LED lights оп the core board 


Pin assignments for user LEDs 


Signal FPGA pin 
name number 


(ЕРІ User LED light 
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(7) Expansion interface 


A total of 4 high-speed expansion ports are located on the back of the core 
board, using 4 80Pin inter-board connectors to connect to the backplane . The 
connectors use Panasonic's AXK580137YG, and the connector model for the 
backplane is AXK680337YG . The IO ports of the FPGA are connected to the four 
expansion ports through differential wiring . The pin spacing of the connector is 


0.5mm, and the female connector configuration of the bottom plate realizes high- 
speed data communication. 


Expansion port СОМ1 

The 80Pin connector CON is used to connect the VCCIN power supply (+5V) 
of the backplane, the ground and the common IO of the FPGA. It should be noted 
here that 6 pins ої CON1 are connected to the IO port on the R5 BANK, because 
the connection of R5 is It is connected to DDR3, so the voltage standard of all IOs 
of this bank is 1.5V. At the same time, some IO and HSSTLP pins of L6 are led out. 
The voltage standard of the IO port of L6 can be adjusted by modifying the 
resistance value of the power supply resistor. The default setup is 3.3V. If the user 
wants to output other standard levels, it can be modified by changing power 
supply resistor. The pin assignment of the CON1 expansion port is shown in Table 
2-7-1: 


2-7-1 Pin assignment of expansion port СОМ1 


CONI Signal FPGA Level | CONI Signal FPGA Level 
[ PN | мам | - | зу | piva | мам | - | би 
| P3 | мам | - | esv | piva | мам |. f ev 
рм | мам | - | зву | PNG | мам — | - | ном 
[PN] | мам — | - | збу | ping | мм | | жу 


me | eno | - | eno | Pio] GN | - | GNb- 
w | | [m| emp | vis | av 
Canis] eno |. | eno | enzo] eno | - | GNb. 
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mws| вю | - | eno | po | ею | - | GNb. 
(mws| eno | - | no | isso] ею | - | GND 
имел | Gre el e. днз | оп | eve] ne 1 - | - 
ЕС | qw мөт хер | днз | DW | ма ЕЕЕ БЕН ШЕШЕСІН 
ris | емо | Pins | аке мот ом | ART | ati 
roms | eno (| - | eno | iso] c |. | eno 
reins | agocww | em | sm | ese] ne |. |. 
из | харсу | ма | sm | вми| со | - | GND 
омо сюр | - | no | isso] сю | - | GNb. 
[mwr| змо | ore | sav | ame] m | - | - 
Lone | аздар | ee | 33v | pes eno | - | 6%. 
ЕС | Bian | FIS | 33v | pines | аке el PN. AH | af 
(mws| cw | - | no | cv |. | Nb. 
(mws| saune | ma av | one] 66 |. | GN. 
n| wc | - | - | Piso | скемоттар | acio | ағ | 


Pin1 of the connector has been marked with a dot on the board . 


Figure 2-7-1 Photo of CON1 expansion port connector 
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Expansion port CON2 
The 80Pin connector CON2 is used to expand the common IO of L3 and L6 of the 
FPGA. The voltage standards of L3 and L6 can be adjusted by modifying the 
resistance of the power supply resistor. The default is 3.3V. If the user wants to 
output other standard levels , which can be achieved by modifying the resistance 
value. The pin assignment of the CON2 expansion port is shown in Table 2-7-2: 


2-7-2 Pin assignment of expansion port CON2 


pin name pin standard pin name pin 
РМ  GND | - | eno | pinto | | см | - | GND | 
| PNIS | — GND | - | GND | PN2 | вр | - | ор | 


Pn | оо | - ою | м | — GND |. | ар | 
L6 LIO N was 
V. 


PIN33 L6 L10 P 23 33V | PIN34 L6 100 
PIN35 L6 L14 N 33V | PIN36 L5 L11 N 
PIN37 L6 L14 P 


PIN57 L5 L17 P 


Гао | co |. | uo | riso | c |. | Gb 
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reves зл | T5 | ззу| нм | бм | ABS] 33V | 
Linea бю | - емо | вм GND |. | GNb | 


F 


Figure 2-7-2 is the physical diagram of the CON2 expansion port connector, the 
Pin1 of the connector has been marked with a dot on the board. 


Figure 2-7-2 Physical map of CON2 expansion port connector 


Expansion port CON3 
The 80Pin connector CON3 is used to expand the common IO of L3 and L4 of 
the ҒРСА, and there are also 4 JTAG signals connected to the backplane through 
the CON3 connector. The voltage standard of L3 can be adjusted by modifying 
the resistance value of the power supply resistor. The default is 3.3V. The level 
standard of LA is a fixed 3.3V, and the pin assignment of the CON3 expansion port 
is shown in Table 2-7-3: 


2-7-3 Pin assignment of expansion port CON3 


CON3 Signal FPGA Level CON3 Signal FPGA Level 
pin name pin standard pin name pin standard 
PINI | 14100 PIN2 | 14123Р 


pens | ap | ла | ззу| юв | вм | ме | 33V | 


[PIN | ідіом | vs | ззу | pine їзїөР | А1? | 33V | 
PING | — GND | - ош вмо | — GND | - ОМ, 
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[MNIS| ою | - | GND| нмо | бю | - | GND | 
вэ бю | - | GND| sino] GN | - | GND | 
(mN5| вю | - | GND| Pino] бю | - | eno] 
pno бю | - |GND|PN | бю | - | GND | 
riso] емо | - | Pino] бю | - | GND | 
иң | идэр | ко |sav | ме! шізм | кт | 33V | 
"ме вю | - | GND| sino] бю | - | GND | 
гам wc | раме nc | - | | 


Figure 2-7-3 is the physical diagram of the CON3 expansion port connector, the 


Pin1 of the connector has been marked with a dot on the board. 
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Figure 2-7-3 Physical map of CON3 expansion port connector 


Expansion port CON4 

Тһе 80Pin connector СОМА is used to expand the high-speed data and clock 
signals of the common IO and HSSTLP of BANK ІЗ and В5 of the FPGA. The voltage 
standard of the IO port of L3 can be adjusted by modifying the resistance of the 
power supply resistor. The default is 3.3V. The high-speed data and clock signals 
of HSSTLP are routed strictly differentially on the core board, and the data lines 
are of equal length and kept at certain intervals to prevent signal interference. The 
pin assignment of the CON4 expansion port is shown in Table 2-7-4 

2-7-4 Pin assignment of expansion port CON4 


CON4 Signal FPGA Level CON4 Signal FPGA Level 
| me | ew | - | ew | вш | ew — | - | ew 
|та | qremerran | лг | am | mw | Meran | лом | at | 
| me | — co | - | ew | mw | ар | - a 
ein | cremercurn | лез | am | pie | мил; | em | at 
Lewis | Go | - | ew | ave | ew | . cn 
та ew | ero | ene | ар | - | eno | 
ener | oo | - | ero | ene | ар | ар 
enzo | | error _| œ | «т | вно | мык, | зп | an | 
Lena | — coo [о | юм | — eo | - | e | 
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PIN35 
PIN39 | GND — | - | GND| РМО ою | - | GND 
33v 33v 
мв | вымер | ов | ззу piso] ізім | EH | 33V. 
ГЛ емо | - |GND| вмо| Gn> | - | GND 
PINS | амо — | - ою рю GND | | - | ємо 
[PINGS | | L3L17P | B22 | 33| pines] — L3118P | EZ | ззм| 
[PING | — GND | | - ор PINO] GND | - | GND 
[enzo] nc | - | | ямо| nc | - | | 


Figure 2-7-4 is the physical diagram of the CON4 expansion port connector, the 
Pin1 of the connector has been marked with a dot on the board. 


> 


з CONA 


ТҮТЕТТТТЕТТІТТТТТҮТТТҮТІТТ 


Figure 2-10-4 Physical map of CON4 expansion port connector 


26 / 52 https://innek.ru/ www.alinx.com 


\ Р p p 
% УЗ АХР100 User Manual 


(8) Power supply 

The power supply voltage of the P100 core board is Vccin, and the input voltage 
is 5V, which needs to be powered through the connector CON1, and the power 
supply through the backplane when connecting to the backplane. The schematic 


diagram of the power supply design on the board is shown in Figure 2-8-1 below. 
U7 


CONI = SY8036DBC 1. OV@6A 


011 


A1V801A 
ETA5060 


3. 3V@3A 
U9 
ETA9351Q4Y HSST VCC1203A 


HSST VCC1003A 


VADJ@3A 
010 
ЕТА935104Ү 1. 8V@3A 
1. 5V@3A 


U4 
VIT 
SY6355 VREF 


Figure 2-8-1 The power interface part of the schematic diagram 


The core board is powered by +5V, and converted into +3.3V, +1.5V, +1.8V, 
+1.0V, МАР), HSST VCC12, Н55Т VCC10 - 7 channels via 3 channels DC/DC 
converter ETA9351Q4Y and single channel SY8036DBC (+1.0V). The current can 
be up to 6A, and the other 6 output currents can be up to 3A. VADJ generates 
VCCIO power supply. VCCIO mainly supplies power to L3 and L6 of FPGA. Users 
can modify the resistance of the power supply resistor. 

The value adjusts the voltage so that the [Os of L3 and L6 adapt to different 
voltage standards. HSST VCC12 and HSST VCC10 - power supply for the HSSTLP 
transceiver. 1.5V generates VTT and VREF voltage required by DDR3 through 
SY6355. The functions of the individual power supply assignments are shown in 
the following table: 
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Рошеггай | Function | 


+3.3V CCIO of L4 and L5 of FPGA , QSIP 
8 сот Clock ыы E NER: oscillator 


+1 OOO 418V FPGA FPGA auxiliary voltage, voltage, 


VREF, VTT (+0.75V) DDR3 
| VCCIO433V)  FPGAL3, L6 © 


P100 core board is shown in Figure 2-8-2 below. 


porte 


H PANGO 


n 


=f м ss 
5 кес 


о і 
[N 


ine NC 

70347 
22. йз да Воно. = 
TP ˙ w У у 7 D D у L 


2-8-2 Physical map of the power supply parts of the core board 
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(9) Structure diagram 


60.00mm 
54.90mm 


К 


ni 


60.00mm 
54.90mm 


Rear view (Bottom View) 
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3. Expansion board 


(1) Introduction 


Functions of the expansion board part 

e One PCle x2 high-speed data transmission interface 
e Two SFP high-speed optical fiber interface 

e One HDMI video output interface 

e One HDMI video input interface 

e One 10/100M/1000M Ethernet RJ-45 interface 
e One USB Uart communication interface 

e One SD card interface 

e Two 40-pin expansion ports 

e EEPROM 

ө ЛАС debug interface 

e 5 independent buttons 

e 4userLED lights 


(2) Gigabit Ethernet interface 


The AXP100 development board provides users with network communication 
services through a KSZ9031RNX Ethernet PHY chip. The Ethernet PHY chip is 
connected to the IO interface of Logos2 FPGA. KSZ9031RNX chip supports 
10/100/1000 Mbps network transmission rate, and communicates with FPGA through 
RGMII interface . KSZ9031RNX supports MDI/MDX self-adaptation, various speed 
self-adaptation, Master/Slave self-adaptation, and supports MDIO bus for PHY 
register management. 

KSZ9031RNX is powered on, it will detect the level status of some specific IOs 
to determine its own working mode. Table 3-2-1 describes the default setting 
information after the GPHY chip is powered on. 


Configure Pin Configuration value 
PHYAD[2:0] PHY address for MDIO/MDC mode PHY Address is 011 
Ser EN Enable 125Mhz clock output selection 


LED_ ^ LEDMODE | LED light mode configuration Single LED light mode 


MODEO-MODE3 Link adaptation and full duplex 10/100/1000 adaptive, 
configuration Full / half duplex 


Table 3-2-1 PHY chip default configuration values 
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When the network is connected to Gigabit Ethernet, the data transmission between 
the FPGA and the PHY chip KSZ9031RNX communicates through the RGMII bus, 
the transmission clock is 125Mhz, and the data is sampled on the rising edge and 
falling sample of the clock. 

When the network is connected to Fast Ethernet, the data transmission between 
the FPGA and the PHY chip KSZ9031RNX communicates through the RMII bus, and 
the transmission clock is 25Mhz. Data is sampled on the rising and falling edges of 
the clock. 

EH U30 
ETH TXCK 
ETH TXCTL 


ETH_TXDO~ETH_TXD3 
ETH_RXCK "wer | +” 
ETH_RXCTL TS 


n GPHY 
ETH_TXDOTETH_RXD3 (KSZ9031RNX) 


А! 


ETH_MDC 
ETH_MDIO 


ETH_RESET 


25Mhz | 
OSC 


Figure 3-2-1 is a schematic diagram of the connection between the FPGA and the 
Ethernet PHY chip: 


Figure 3-2-2 is the physical diagram of the Ethernet PHY chip 
: FTH 


> 11A 


Figure 3-2-2 Photo of Ethernet PHY chip 
The FPGA pin assignment of the Ethernet PHY is as follows: 


| Signalname | FPGApin | Remark | 
ETH MDC MDIO clock management 


ETH MDIO MDIO data management 


ТІҮТ ТТІ Р 


ETH_RESET PHY chip reset 
ETH RXCK RGMII receive clock 
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pas 
R25 
p23 
T25 
таз 


E 
R21 
T22 
R22 
R23 


(3) Optical fiber interface 


The AXP100 expansion board has 2 optical fiber interfaces. Users can purchase 
optical modules ( 1.25G, 2.5G optical modules on the market ) and plug them into 
these two optical fiber interfaces for optical fiber data communication. The 2 optical 
fiber interfaces are respectively connected with the 2 RX/TX of the HSSTLP transceiver 
of the FPGA. The TX signal and the RX signal are connected to the FPGA and the 
optical module through a DC blocking capacitor in a differential signal manner. The 
data rate of each TX transmission and RX reception is as high as 6.6Gb/s. The reference 
clock of the HSSTLP transceiver is provided by the 125M differential crystal oscillator 
on the core board. 


FPGA and fiber design is shown in Figure 3-3-1 below: 


+3.3V 
m 
з ОРТ1-ОРТ 2 
ЗЕР 1055 › 
Lo о52 i | SFP TX DIS № 
+ — > | 
2 4 
A È 2 ЗЕР ТХР 
2 БЕР TX М ГЫ 
= х 2 ЗЕР RX P 
Я х 2 SFP_RX_N 
4 
5 
= 
L HI 
LVDS Oscillator 
125Mhz 


Figure 3-3-1 Schematic diagram of optical fiber design 
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Figure 3-3-2 Photo of optical fiber communication interface 


The pin assignment of the first optical fiber interface FPGA is as follows: 


| Network пате | FPGA pins Remark | (| 
5РРТ АХ № 


active high 
SFP1 LOSS K23 SFP light receives LOSS signal, high means no 
received light signal 


The FPGA pin assignment of the second optical fiber interface is as follows: 


| Network name FPGA pins! emen 
| SFP2.TXP | 08  |SFPoptical module data transmission Positive - 


active high 
SFP2 LOSS L17 SFP light receives LOSS signal, high means no 
received light signal 
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(4) PCle x4 interface 


The AXP100 expansion board provides an industrial-grade high-speed data 
transmission PCle x2 interface. The size of the PCIE card meets the electrical specifications 
of the standard PCle card and can be used directly on the x2 PCle slot of a common PC. 

The transceiver signals of the PCle interface are directly connected to the HSSTLP 
transceiver of the FPGA. The four-channel TX signal and RX signal are connected to the 
FPGA in a differential signal manner. The single-channel communication rate can be as 
high as 5G bit bandwidth. The reference clock of PCle is provided to the development 
board by the PCle slot of the PC, and the reference clock frequency is 100Mhz. 

The design diagram of the PCle interface of the development board is shown in Figure 
3-4-1 below, in which the TX transmission signal and the reference clock CLK signal are 
connected in AC coupling mode. 


PCIe EH 
(04052 
— 
= 
PCIE_TX1_P/N — = 
РСТЕ_ТХО_Р/Х — E 
HSSTLP 
= PCIE_RX1_P/N — 
AE PCIE_RKO_P/N | 
— | 
PCIE СІК P/N | | 
— 
PCIE_PERST 
C ES 
{ - N 
| | \ 


Figure 3-4-1 PCle х2 Design Diagram 


The physical diagram of PClex2 pinch slot on the expansion board is shown in 
the following figure: 


Figure 3-4-2 PCle Physical map of x2 interface 
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PCle The x2 interface FPGA pin assignments are as follows: 


| Network name FPGA pins | Remark | (|, 


| POETXIP | B9 | PCIE channel 1 data transmission Positive | 


PCIE_PERST Reset pin of PCIE 


(5) HDMIoutput interface 

The realization of the HDMI output interface is done with SIL9134 HDMI (DVI) 
coding chip from Silicon Image, which supports up to 1080P@60Hz output and 
3D output. 

Тһе 5119134 is initialized and controlled through FPGA programming. The 


hardware connection of HDMI output interface is shown in Figure 3-5-1. 
U1 


U10 


9134_CLK Si19134 
> IDCK 
9134 DE 
9134 Н5 "RE 
9134 VS DUE 
VSYNC 
FP GA 9134 D[23:16] 
i e D[35:28] — 
Logos2 9134 D[15:8] pem 
Е---------" D[23:16] 
9134 D[7:0] 
D[11:4] 
НОМІ SCL 
HDMI_SDA escl 
Г 9134 nRESET ТЯ 
= RESET# 


Figure 3-5-1 HDMI interface design schematic 


Figure 3-5-2 is the physical picture of HDMI chip and interface. 
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ши 


ши 


ШШ 


Figure 3-5-2 Photo of HDMI interface 


FPGA pin assignments: 


T 
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(6) HDMIinput interface 

Silicon Image SIL9013 HDMI decoding chip is used. lt supports up to 
1080P@60Hz input and data output in different formats. 

The SIL9013 is initialized and controlled through the FPGA programming. The 
hardware connection of the HDMI input interface is shown in Figure 3-6-1. 


U1 


U13 
| 9013_CLK GEI 5119013 
. 9013 DE БЕ 
В 5013 DS HSYNC 
+ MSYNC 
9013 D[23:16] EPEE 
Logos2 ше 
g 9013_D[15:8] ee 
0158] 
9013 D[7:0 
„ QE[7:0] 
HDMI. SCL 
E HDMI SDA i 
9013 nRESET С 


Figure 3-6-1 The schematic diagram of HDMI input 


The physical picture of the HDMI input interface on the expansion board is 
shown in Figure 3-6-2 below: 
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El 
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Figure 3-6- 2 HDMI Input interface photo 


FPGA pin assignments: 


те [кез _ 
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9018018 | 625 
зом | D25 
f bis £25 
90130102 | D26 
ПСГ £26 
01 bio 466%“ 


ПИ | G24 
909300 | F24 
зак O H21 
| HMs | G21 
мя | 1 


(7) SDcard slot 
SD card (Secure Digital Memory Card) is a memory card based on 
semiconductor flash memory technology. 


SD card is a very common storage device now. The SD card we expanded 
supports SPI mode and SD mode, and the SD card used is MicroSD card. The 
schematic diagram is shown in Figure 3-7-1 below. 


+3. ЗУ +3. ЗУ 


U1 


FPGA 
Logos2 


У 


Figure 3-7-1 SD сага slot schematic 
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SD card slot pin assignment 


(8) USB Convert serial port 


AXP100 development board contains Silicon Labs CP2102GM USB-UART 
chip, USB interface adopts miniUSB connector, you can use a USB cable to connect 
it to the USB port of the PC for serial data communication. The schematic diagram 


of the USB UART circuit design is shown in the following figure: 
Ut 


U5 


Micro USB 
UART1_TXD 


D VBUS |<—— 


REGIN|4—— ——— ——— D Cw 
CP2102 — 4 
ЧАВТІ RXD 27 > 


3-8-1 Schematic diagram of USB to serial port 
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| 
2 


3-8-1 Photo of USB to serial port 


There are 2 LED indicators (LED3 and LED4) with silkscreen as TX and RX on 
the PCB. The TX and RX LED lights will indicate whether the serial port has data 
sent or whether there is data received, as shown in the figure below. 


43.3V 
T 


LED3 LED4 
RED RED 
$ j 


510R 510R 

R126 R127 
1 ЕН ЕН 
UARTIZTXD> 


3-8-2 USB to serial port signal indicator 
FPGA pin assignment for UART to serial port : 


VARTI_RXD 
UARTI TXD 


(9) EEPROM 24LC04 


AXP100 development board has a 24LC04 EEPROM IC, capacity: 4Kbit 
(2*256*8bit ) , composed of 2 blocks of 256byte , communicate through the IIC 
bus . The on-board EEPROM is to learn the communication method of the IIC 
bus . [4 BANK of the FPGA is connected via I2C bus to EEPROM. The following 
figure 3-9-1 is the schematic diagram of EEPROM connection. 
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09 


I2C_SCL 


12C_SDA 


Figure 3-9-1 EEPROM schematic diagram 
The following picture is the physical picture of EEPROM 


Figure 3-9-2 EEPROM physical map 


EEPROM pin assignment: 


2С sc. 
2С SDA 


(10) Temperature sensor 


AXP100 development board is equipped with a high-precision, low-power, 
digital temperature sensor chip, model LM75 from ON Semiconductor . The 
temperature accuracy of the LM75 chip is 0.5 degrees, the sensor and the FPGA 
are directly connected via I2C digital interface, and the FPGA reads the local 
temperature through the I2C interface. Figure 3-10-1 below is a schematic 
diagram of the connection of the LM75 sensor chip 
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U35 


I2C_SCL 
SCL 


LM75 


I2C_SDA SDA 


Figure 3-10-1 The schematic diagram of the LM75 sensor 


The following picture shows the physical map of the LM75 sensor 


Figure 3-10-2 LM75 sensor photo 


LM75 sensor pinout: 


2С SCL 
2С 5А 


(11 ) Expansion port 

The expansion board reserves two 40-pin expansion ports J11 and J13 with a 
standard spacing of 2.54mm, which are used to connect various modules or 
external circuits designed by the user. The expansion port has 40 signals, including 
1 channel of 5V power, 2 channels of 3.3V power supply, 3 channels of ground, 
and 34 channels of IO ports. Do not directly connect the IO to the 5V device to 
avoid burning out the FPGA. If you want to connect a 5V device, you need to 
connect a level conversion chip. 


A 33-ohm resistor is connected in series between the expansion port and the 
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FPGA connection to protect the FPGA from damage caused by excessive external 
voltage or current. The circuit of the expansion port (J11) is shown in Figure 3-11- 


1 below. 

Ji 

АГ 2 
EX DEAN 3 4 — EX 58Y 1р 
ЕХ IO1_2N 5 6 ЕХ 101 2Р 
ЕХ ]O1.3N 7 8 ЕХ 101 ЗР 
ЕХ 101 4N 9 10 EX 101 4Р 
ЕХ 01 54 11 12 ЕХ1О175Р 
ЕХ 1017647 13 14 ЕХ ОТ 6Р 
EXON 15 16 ЕХ 01 УР 
EXO18N 17 18 ЕХ Ю1 8Р 
EXO 94 19 20 EX © 9Р 
ЕХ 01 104 21 22 ЕХ101710Р 
ЕХ1017114- 23 24 ЕХ 01 ТР 
ЕХ 01 124 25 26 ЕХ 01 12Р 
ЕХ1017134 27 28 ЕХ101713Р 
EX О1-14М 29 30 ЕХ IO1_14P 
ЕХ 1017154: 31 32 ЕХ 01 15Р 
ЕХ 01 169 33 34 EX 01 16Р 
ЕХ 01 174 35 36 ЕХ 101_17P 

Е 38 | 
43.3V ay 3.3V 
— 
HEADER 20x2/M 


Figure 3-11-1 Schematic diagram of expansion port J11 


The picture below is the physical picture of the J4 expansion port. Pin1 and Pin2 of the 
expansion port have been marked on the board. 


Figure 3-11-2 Physical map of expansion port J11 


Pin assignment of J11 expansion port FPGA 
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ЕХ ©2 9N 19 20 EX-IO2-9P 
EX-O2-10N 21 22 EX_I02_10P 
ЕХ 05114 23 24 EX_I02_11P 
ЕХ 05124 25 26 EX_I02_12P 
ЕХ 05134 27 28 EX_I02_13P 
ЕХ 02144 29 30 ЕХ 102 АР 
ЕХ ©5154 31 32 EX_I02_15P 
ЕХ ©5164 33 34 EX_I02_16P 
EX_I02_17N 35 36 EX_I02_17P 
Jema 3 
43.3V 28 3.3V 
L | 
HEADER 20x2/M 


Figure 3-11-3 Schematic diagram of expansion port J13 


Below is the physical picture of the J13 expansion port. Pin1 and Pin2 of the 
expansion port have been marked on the board. 
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Figure 3-11-4 Photo of expansion port J13 


Pin assignment of J13 expansion port FPGA 


( 12) JTAG interface 

The development board has a JTAG interface for downloading FPGA programs or 
firmware programs to FLASH. In order to protect interface from caused by hot 
plugging, we added a protection diode to the JTAG signal to ensure that the voltage 
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of the signal is within the range accepted by the FPGA to avoid damage to the FPGA. 


JTAG Connector «s» 


ю 
ЕРОА ТСК 8121 335 1 2 
3 2 FPGA_TDO R1 33R 
FPOACTMS. > FPGA TMS Riza”. Y33R 5 5 
9 70 
be Abt У FPGA_TDI R124 „ 33R 
HEADER 5х2 


| | ВАТ545 | 1 BAT54S | 1 BAT54S | 1 BAT54S 
d +33\ Ыы 33V ki 33V = +33V 


N NNN 


FPGA ТСК 
FPGA Т00 
FPGA TMS 
FPGA TDI 


Figure 3-12-1 JTAG interface schematic 


Below is actual picture of the JTAG interface on the expansion board . When 
plugging or pulling the JTAG cable, be careful not to damage it. 


Figure 3-12-2 Physical map of JTAG interface 


(13 ) Button 


There are five user buttons RESET, KEY1~KEY4 on the expansion board. All 
buttons are connected to the common IO of the FPGA. Active low configuration. 
When the button is pressed, the IO input voltage of the FPGA is low. When 
button is not pressed the IO input voltage of the FPGA is high. The circuit of the 
button part is shown in Figure 3-13-1 
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Figure 3-13-1 Schematic diagram of key hardware design 


Figure 3-13-2 Photo of buttons 


Button FPGA ріп assignment: 


( 14) LEDs 


There are 7 red LEDs on the expansion board, 1 is a power indicator (PWR) 
and 2 are USB UART's data receiving and sending indicators, 4 are user LED 
lights (LED1~LED4). When the board is powered, the power indicator will light 
up. User LED1~LED4 are connected to the common IO of the FPGA. When the 
IO voltage connected to the user LED light is configured as a low level, the user 
LED light is on, and when the connected IO voltage is configured as a high level, 
the user LED will be off. 


LED light hardware connection is shown in Figure 3-14-1 
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LEDI LED2 LED3 LED4 
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A* 
W. 
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Figure 3-14-1 Schematic diagram of LED lamp hardware design 


Figure 3-14-2 is the physical diagram of 2 user LED lamps on the expansion 
board 
"ПОНИ, є 0 2 I (Ыр 
153 
Gv) {ЖШ | Dc CNN] op И) з 


Figure 3-14-2 Physical map of user LED light 


Button FPGA pin assignment: 


(15 ) Power supply 

The power input voltage of the development board is DC12V, please use the 
power supply that comes with the development board, and do not use other 
power supplies to avoid damage to the development board. The development 
board also supports taking power from the PCle interface, as well as directly 
taking power from the ATX chassis power supply (12V) . 


power supply +12V 


CN1 D 
PCIe slot D 


power supply 
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On the expansion board, the +12V voltage is converted into +3.3V and +1.8V 
through the 2-ch DC/DC power chip MP1482, the 1-ch DC/DC power chip 
TPS54620 converts the +12V voltage into +5V, and the 1-ch LDO power supply 
chip TPS74701 +1.8V voltage translates to +1.2V. In addition, the +5V power 
supply on the expansion board supplies power to the core board through the 
inter-board connector. The power supply design on the expansion board is shown 
in Figure 3-15-1 below: 


5.0V POWER 6A uw +3.3V POWER 
anv ам 
È 141 ЕТУ) сіб D.01UF 
Hm 10K T 
і Alem 0000052 pare 44 вве 
РММ 13 £219) |0. 
ми Мон e зано 
ИСТ 3 МЕ | 
DuF 26V Ен H2 
3 аля ; 
ке М 
“lis alle 25 COMI 5 VREF=0.8V "m 
id d а - wuf їч 
- 2 
si T 


| 
Е 
8 
ie 
SE 
1—9 ші 
6402 
3 
E 


азу — +18 
+1.8V POWER T DVDDL 
u29 1.2V 
T + 
I са ок 1 3 
os | cam Him бе R219. 10K 4 
uai w 7 T Lane | cim 0 3 у 
Dd й J | a | BIAS OUT2 R220 | 
| 5 | Ем 249K 1% | 
252145216 жо әде Auf ; mlt mam 
I ЁН Ё |" sè | | 
J renne 
pi тш zm bro bue № | 
sue Ы Four ме Pur Poe m TPS74701 R221 
Tum | ЕЕ 4.99K 1% 
ТІЛІ |е 
= He | 


Figure 3-15-1 Schematic diagram of the power supply of the expansion board 
Figure 3-15-2 is the physical diagram of the power supply circuit on the expansion board 


— зіне 
.. m je: 
RISI 
LITT] 


= Gane 
[MES LUCE) 


Figure 3-15-2 Expansion board power supply circuit 
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(16) Fan 


Because the FPGA chip generates a lot of heat when it is working normally, we 
added a heat sink and a fan to prevent overheating. The control of the fan is done by 
the FPGA chip. The control pin is connected to the IO of BANK L3. If the IO level output 
is low, the MOSFET is turned on, and the fan works. If the IO level output is high, the 
fan stops. The design of the fan on the board is shown in Figure 3-16-1 below: 


*12V +50\ 


1 a7 
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Figure 3-16-1 Fan design іп the schematic diagram of the development board 


FPGA pin assignment: 
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Figure 3-17-1 Front view (Top View) 
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